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RESUMO 
A segurança alimentar é a chave para uma vida saudável. A ingestão inadequada de 
alimentos em termos de quantidade e qualidade, representa um estado de insegurança 
alimentar. O problema da insegurança alimentar não afeta apenas os países mais pobres. O 
acesso limitado ou incerto aos alimentos nutricionalmente adequados e seguros também 
afeta os países desenvolvidos, principalmente no contexto da crise económica. O presente 
estudo tem como objetivo estimar a prevalência de insegurança alimentar em uma amostra 
urbana de adultos portugueses, bem como a relação com os determinantes 
sociodemográficos. Além disso, avaliar as características psicométricas da escala. Este 
estudo foi realizado em uma amostra da coorte EpiPorto composta por adultos portugueses 
da região metropolitana do Porto, 309 indivíduos responsáveis pela alimentação em suas 
casas foram selecionados em uma amostra de conveniência. A versão curta da Escala de 
Segurança Alimentar foi aplicada aos participantes elegíveis junto com a pergunta "Você 
sentiu alterações na sua capacidade em comprar os alimentos essenciais depois da crise 
(2011) devido a dificuldades económicas?". A avaliação das características psicométricas foi 
atribuída de acordo com a análise fatorial exploratória (EFA) e análise fatorial confirmatória 
(CFA), a distribuição geral de insegurança alimentar também foi calculada para a amostra. A 
análise de regressão logística foi realizada para determinar os fatores associados à 
insegurança alimentar. A escala era composta de dois fatores com um bom desempenho 
geral. O estudo mostrou que cerca de 21.2% dos agregados familiares residentes estavam 
em insegurança alimentar, apresentando uma associação moderada com a renda e 
escolaridade. Nosso estudo mostrou uma taxa de prevalência significativa de insegurança 
alimentar em nossa amostra portuguesa. No entanto, em Portugal, mais pesquisas são 
necessárias para melhor atender a população minimizar a magnitude do problema e suas 
consequências. 
 
PALAVRAS-CHAVE  
A insegurança alimentar, escala, agregado familiar, Portugal, crise económica 
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ABSTRACT 
Food security is the key to a healthy life. Inadequate food intake in terms of quantity and 
quality is a state of food insecurity. The problem of food insecurity does not only affect the 
poorest countries. The limited or uncertain to nutritionally adequate and safe food access 
also affects the developed countries, especially in the context of the economic crisis. This 
study aims to estimate the prevalence of food insecurity in an urban sample of Portuguese 
adults, as well as the relationship with sociodemographic determinants. Furthermore, we aim 
to evaluate the psychometric characteristics of the scale. This study was conducted in a 
sample from EpiPorto cohort composed of Portuguese adults in the metropolitan region of 
Porto, 309 individuals responsible for feeding in their homes were selected on a convenience 
sample. The short version of the Food Security Scale was administered to eligible 
participants with the question "Did you feel changes in their ability to buy essential foods after 
the crisis (2011) due to economic difficulties?”. The evaluation of the psychometric 
characteristics was assigned according to the exploratory factor analysis (EFA) and 
confirmatory factor analysis (CFA), the general distribution of food insecurity was also 
calculated for the sample. A logistic regression analysis was performed to determine factors 
associated with food insecurity. The scale consisted of two factors with a good overall 
performance.  The study showed that about 21.2% of households were food insecure 
residents. Food insecurity showed a moderate association with income and education.  Our 
study showed a significant rate of prevalence of food insecurity in our Portuguese sample. 
However, in Portugal, more research is needed to better serve the population to minimize the 
magnitude of the problem and its consequences. 
 
KEYWORDS 
Food insecurity, scale, household, Portugal, economic crisis  
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Large part of the problems that significant portions of the world population face are 
related to food and nutrition issues. Food insecurity can be defined as the lack of availability 
of nutritionally adequate and safe foods, or the lack of ability to acquire foods in socially 
acceptable ways (1, 2). Although food insecurity is prevalent in developing countries (3), the 
current economic situation in Portugal has aggravated the unemployment rates influencing 
the monetary ability to access food for an adequate diet (4). In recent months the FI has been 
heavily debated in Portuguese media. In addition, an extraordinary meeting is scheduled yet 
for the year 2014 consists of heads of state of the Community of Portuguese-Speaking 
Countries in which the theme "Food Security" will be discussed thoroughly to establish a 
policy action in this area (5). Despite the importance, there are few studies in Portugal that 
empirically estimate the extent of food insecurity and household vulnerability. 
Some nations evaluated their food insecurity at household level through national health 
surveys and its prevalence varied from 30.2 % in Brazil, 14.5 % in the United States to 7.7 % 
in Canada (6-8). In Europe, France has estimated their population food insecurity status 
reporting a prevalence of 6.30 % (9). In Portugal, the first study was in fourth Portuguese 
National Health Survey, conducted between 2005 and 2006, with 17% of the individuals were 
food insecure (10). Recently, according to data from the Directorate-General of Health (2013), 
about 49% of the users of the health centers in Portugal with the age of 18 years or more 
had food insecurity (10). 
This analysis was conducted with 309 participants from EpiPorto 3rd wave (2013) with 
their data being from the cohort. It was conducted in which the respondent responsible for 
feeding of the household answered a set of questions. The state of food security was 
determined by the six-item short form of the Food Security Survey Module. This short form is 
derived from the original module with 18 questions, and was also used in Portugal in the 
fourth National Health Survey (2006). In addition to these identified information the 
determinants of food insecurity has largely focused on the role of socio demographic 
characteristics of households. Cues are important in social epidemiology to identify 
populations that specially needs intervention.  
The situation of food insecurity is related to changes in the dietary patterns of the 
household. In the current economic context, prices and limited food budgets affect directly 
food choices (11-13). Being on survival strategies, first they change the quality of the food then 
after that the amount. In the short term the issue of satiety is solved by increased intake of 
food with high energy content (14, 15). For this reason, studies have found an association 
between food insecurity and overweight / obesity in economically disadvantaged individuals 
(15) .  
Considering that the FI is a consequence of not realizing the right to access to food, in 
turn, according to the Universal Declaration of Human Rights of 1948, it is a fundamental 
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human right. The objective of this study is to estimate the prevalence of food insecurity in 
sample of Portuguese adults from EpiPorto cohort. Food insecurity is a potential risk factor 
for poor dietary patterns, poor health, chronic disease and mental suffering. Establishing the 
magnitude of the relationships that this condition has on its determinants is of great value in 
defining strategies and decision-making of public policies to guarantee the right of adequate 
food. The impact of these issues related to nutrition - the burden on health services and the 
costs to the economy, society and families-is beginning to be seen.  
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1.1 The concept of food security  
Food security has been pronounced as an important aspect considering the well-
being and economic sustainability of a nation. Food security exists when “all people, at all 
times, have physical and economic access to sufficient, safe and nutritious food to meet 
their dietary needs and food preferences for an active and healthy life”. It is a broad 
concept that encompasses not only food being available, but also food accessibility and 
proper use, as well as the stability of these dimensions over time (1, 2). Food insecurity can 
be defined as a limitation in obtaining food and can have various levels of severity that 
reflect increasingly greater deprivation of basic foods. Due to lack of resources for food, 
an individual suffers physical and psychological consequences of hunger. 
The concept of food security raises thought and concern associated with agricultural 
production in the postwar period regarding the food supply to ensure the availability of 
food for countries devastated and unable to produce its own food. In 1970 it is back to be 
discussed, with the crisis of food shortage (period of poor harvest in several parts of the 
world) during the World Food Conference organized by the Food and Agriculture 
Organization (5), an United Nations organization (16). The causes of household food 
insecurity are evident from the above discussion of the various dimensions of the 
concept. They may include inadequate control and quality of assets (including land), 
unemployment, underemployment or inadequate wages, high food prices, inadequate 
access to markets and other factors. 
The food insecurity and all its consequences is a multidimensional problem that is 
configured as a global health problem, besides being central issue in speeches by 
international organizations and universal goals and targets such as one of the Millennium 
Development Goals asking to reduce by half the proportion of people who suffer from 
hunger by the year 2015 (5), the FI is a consequence of not sufficiently applying ‘the right 
to food’. The right to food had already been recognized in Article 25 of the Universal 
Declaration of Human Rights (UDHR) in 1948 and is enshrined in Article 11 of the 
International Covenant on Economic, Social and Cultural Rights (ICESCR) of 1966 (17). 
Therefore, the importance of the measurement of food (in) security in households in 
Portugal enables routine addition to ensuring the human right to have access to food and 
it can also be useful for understanding factors related to food insecurity, determining the 
population at risk, detecting biological and social sequels and evaluate results of any 
interventions in this area for the future.  It is also important to distinguish transitory and 
chronic food insecurity. 
Transitory FI is either cyclical/seasonal or temporary (unpredictable shocks such as 
drought and floods). Chronic FI is when part of the population (vulnerable group) is 
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permanently not in a position to ensure their food needs (coping mechanisms may be 
exhausted e.g. due to depletion of assets). 
At the household level, the nutritional status of each member of the household 
depends on several conditions being met. Namely the food available to the household 
must be shared according to individual needs, must be of sufficient variety, quality and 
safety and each family member must have good health status in order to benefit from the 
food consumed. The food security scale represents the condition of household members 
as a group, and not necessarily the condition of any particular household member. The 
measurement procedure described here, however, is concerned only with food insecurity 
and hunger that occur because the household does not have enough food or money to 
buy food (19).  Figure 1 shows the conceptual framework depicts a simplified causal model 
of linking nutritional status with causal factors at the household. The nutritional status is 
an outcome of food intake and health status. In the context of food insecurity we can 
identify 3 factors involved: production, purchase and donation. In that point, these factors 
are closely related with context of conflict and crisis, when the access to food is the major 
problem for a significant proportion of the population, especially as regard purchasing 
power. The four underlying causes of food intake and health status are influenced by 
cited determinants. 
 
Figure 1: Conceptual framework of the nutritional status at household level 
 
Source: Gross et al. 2000. 
To understand the complex nature of Food Security, as for example categories of 
causes, different levels of actors and the variety of intervention to tackle this problem it is 
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important to define some basic necessary information that can provides us with idea on 
the main types of targeted interventions required to improve food and nutrition security at 
household level, the relevant target groups, and the expected outcome on the factors 
determining household food and nutrition security. 
 
1.2 Food in time of crisis 
1.2.1 Economic context in Portugal 
The context of economic restraint is a fairly common reality across Portuguese 
History. It is difficult to pinpoint an era in which the generality of the population had access to 
stable living conditions until the mid-1980’s and the entrance in the EU. And even then, 
structural economic and financial handicaps place the country behind its European 
counterparts in most of socio economic and wellbeing indicators (18, 19). Nevertheless 
significant progresses were made in terms of social protection and services that offered the 
Portuguese new standards of living, unimaginable until then: an inclusive school system that 
provided the means for social ascension, (generally) free quality medical treatments, and 
even minimally, a level of protection against the fluctuations of the labor market: 
unemployment, sickness and retirement pensions. These areas were the most targeted 
when the IMF and other international institutions forced Portugal to undergo brutal budgetary 
cuts and tax raises in order to receive financial aid. The formal request was proposed on the 
11th of April 2011 and ended 3 years later on the 6th of May 2014, but its effects are 
predicted to last for decades, in which the so called adjustment effort must continue. Adding 
to substantial tax increases (23% being the highest consumption fee, charged on 
commodities such as electricity) usage fees on NHS hospitals and primary care units have 
also increased while investment in both health and education is set to decrease. Furthermore 
unemployment rates are amongst the highest in Europe, especially for young people, 
worsened by the cuts made on unemployment and retirement pensions (20, 21)  The poorest 
sectors of the population - which include both stigmatized groups and non-working 
individuals, among others - are the ones who suffer the most from the reduction of the 
State’s scope of action on the provision of goods and services (22, 23) And so many people 
were confronted with the need to change habits and lifestyles in order to cope with the 
reigning austerity. Focusing on diet, recent studies have pointed out some trends that can be 
seen as coping mechanisms to the ill effects of austerity and the reduction of family budgets 
for example: the decrease in the consumption of proteins (meat and fish) (20), the option for 
store brands instead of name brands (21) and the preference to purchase food items with 
discounts (24). 
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1.2.2 The burden of feeding for Portuguese population 
In the food crisis that occurred in the period 2006-2008 there were alterations in 
dietary profile of the population, especially in urban areas where media attention was 
focused more easily. It was a warning that renewed global concern about food security and 
nutrition. The rising costs of food, along with other shocks, such as droughts, floods and 
economic crises can have a big impact on food security and nutrition as they push the most 
vulnerable families deeper into poverty and undermine their ability to access a appropriate 
food (25). These difficulties may force poor families to sell goods or forgo other essential 
elements that create a poverty trap of long duration which becomes increasingly difficult to 
escape. Especially for children, even in the short term, the worsening nutrition can lead to 
permanent negative effects. These conditions reinforce the relevance of the FI comprehend 
and hunger issues as foremost social and human in all its dimensions. Simultaneously with 
the economic crisis, we may be facing a real food crisis. The populations of the crisis have 
faced increased (or new) economic difficulties; the consequences of this phenomenon should 
be discussed, as they represent and deal with deterioration of their living conditions and well-
being. Moreover, the crisis exacerbates social inequalities. This is essential as between food 
and people, so that the economic situation affects the eating habits of individuals (26). 
In a study by Bickel (2002) they were able to identify to what extent the changes in 
income reflected in food. Households were classified into 3 groups according to their 
answers, 1) those who reported adequate food in terms of quantity and quality, 2) those who 
reported sufficient quantity, but in quality commitment and finally 3) who reported that at 
certain times the food available was insufficient for the family. This research showed that 
families with change in income first started to consume cheaper foods and then before a 
more drastic decrease the amount is modified. From the experience of this study the idea 
was to understand how families manage the FI situation , in fact we became alerted to the 
fact that this situation can be a reality even without drastic signs of hunger (27). 
In Portugal, about 20% of the population are poor and half of Portuguese families 
living in poverty vulnerability (28), this situation impairs the acquisition of basic goods and 
services. According to a study conducted in Portugal there was an increase in expenditure 
on housing and transport, which together represent approximately 45% of the average 
annual expenditure per household (29) . 
In 2009 the price of the food basket (which includes: pork, beef and lamb, fruit and 
vegetables, milk, oils and fats, sugar, coffee and mineral water) was around 42.57 euros (30). 
According to data from the National Institute of Statistics, the Portuguese who have income 
through work spend about 15% of their annual expenditure on food (31), thus feeding carries 
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great weight for families who have limited budget. In addition, the number of people 
supported by the Food Bank increased by 50% in 2012 (32). 
The Portuguese government has been implementing policies to combat this situation; 
one example is the fact that school cafeterias remain open during the vacation period to 
support needy children. Another example is the creation of a program of social intervention. 
In Portugal, the Social Insertion Income it is an important tool for fighting poverty, whose goal 
is to give people and their aggregates support according to their economic situation, that 
allow access to basic needs, such as food (33). Thus, we can see situations where people do 
not have cash income to meet their food and nutritional needs, but has access to resources 
that will keep them from starving. 
Food availability, stability and access to proper nutrition are essential components for 
the well-being and productivity of all people. However with the economic crisis the living 
conditions of Portuguese families have been deteriorating registering a decrease in their 
private consumption and in particularly a decline in the load of items within domestic food 
expenditure. Given the increasing visibility of poverty as a result of these trends, it’s 
important to look at poverty and food insecurity of Portuguese families. 
 
1.3 Effects of food insecurity on nutrition and health 
Food insecurity, lack of access and the ability to acquire safe and nutritious food, has 
the potential to affect health and wellbeing of Individuals as observed in Figure 2. The 
situation of food insecurity is related to changes in the dietary patterns of the household. In 
the current economic context, prices and limited food budgets affect directly food choices (11-
13). Thus, it is important to understand how the economic situation of the population, that is, to 
what extent is to be economically disadvantaged determines a situation of food insecurity in 
effect on the health of individuals. Food insecurity affects all age groups. Regarding children 
include: higher risks of some birth defects (34), anemia, lower nutrient intakes (35), greater 
cognitive problems, higher levels of aggression and anxiety , probability of being 
hospitalized, mental issues and poor general health (36). Among adults, some of the 
consequences of FI are: lower nutrition intakes (37), mental and physical health problems and 
higher levels of chronic disease (15). 
Regarding nutrition studies, they demonstrated that individuals with food insecurity 
and limited economic resources manifest a few diverse dietary patterns with low intake of 
fruit and vegetables and wholegrain cereals, in turn it also increased the consumption of soft 
drinks and milk fat  (11, 38, 39). Being on survival strategies, first changes are the quality of the 
food then after that the amount consumed. in the short term the issue of satiety is solved by 
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increased intake of food with high energy content (14, 15). For this reason, studies have found 
an association between food insecurity and overweight / obesity in economically 
disadvantaged individuals (15). Data from the National Institute Statistics conducted research 
between 2003-2008 showed that widened the imbalances of the Portuguese diet (40). 
Although more recent data on the prevalence of obesity in adults have shown that about 1 
million of the Portuguese suffer from obesity and 3.5 million pre-obesity (11).Obesity is a risk 
factor for cardiovascular disease, diabetes, several types of cancer and other chronic health 
problems (14). The uncertainty and restricted quantity and quality contribute to nutrient 
deficiency (e.g. iron, zinc), poor general health status and change of cognitive state. Both are 
associated with premature death and disability, higher costs of health care and the 
productivity of the nation. 
 
Figure 2: Food insecurity, its determinants and consequences (2) 
 
 
Source: Press, 2006. 
 
1.3.1 Household consequences of food insecurity 
The consequences within the family have repercussions on the social level. As the 
situation becomes more severe, the food intake of adults is reduced and adults experience 
hunger, but they spare the children this experience. The severest stage, children also suffer 
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reduced food intake and hunger and adults’ food reductions and intake are more dramatic. A 
study in Canada indicated three areas most affected by food insecurity. First, the physical 
level, participants reported 1) hunger pains; 2) episodes of fatigue and 3) diseases related to 
food insufficiency. At the psychological level, manifestations related stress and 
embarrassment (feeling of exclusion and reduced power) were appointed. Finally, refers to 
changing patterns and food rituals, and some participants refer in food insecurity meals 
gatherings are no longer happy with a family gathering. Thus, some families resort to 
strategies to deal with the lack of food (41).  
 
1.4 Determinants of food insecurity 
Research on the determinants of food insecurity has largely focused on the role of 
socio-demographic characteristics of households. In the current economic moment, 
identification of risk factors associated with cases of FI has important cues in social 
epidemiology to identify populations with special needs for intervention. The need for 
indicators of food (in) security is something that seems intuitive enough to understand the 
phenomenon. Many studies point to an association with income, age, education, occupation 
and household size (42). Tapogna (2004) finds that state differences in residential mobility, 
peak unemployment, and housing costs are linking with FI (43).  
Overall, it is expected that food insecurity is lower in advantaged population groups, 
especially when there are job opportunities and consequently increasing the availability of 
money for feeding. In January (2014), the Portuguese unemployment rate is around 15% (44), 
a study by Bartfeld et al. found an association between high unemployment rates and higher 
risk for FI (45). During periods of economic constraint, it is observed situations of "income 
shock" that were associated with insufficiency of access to food (43, 46). This relationship is 
consistent with earlier research findings that job loss and income shocks are associated with 
a higher likelihood of food insufficiency. Income is one of the issues most strongly linked with 
food insecurity, because households make consumption decision based on their current 
income and stocks of savings that are more susceptible to food insecurity.  
The monthly household income is undoubtedly one of the main factors  
condition in the FI. In a study done with women, they pointed out that the main reasons are 
deemed responsible for food insecurity: low family income long term, unexpected expenses, 
need money for other services, collection of debts, etc (47). 
Regarding the gender, women have more FI than men, so they are the first to change 
their feeding to protect their children (14). A study of women living with children and resort to 
food banks in Canada, reported that 93.5% had some level of FI over the last 12 months. 
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Many reported personal experiences of food deprivation (48), and 26.8% of women also 
reported that their children had suffered some food deprivation in the previous year (49). 
 In terms of age, Rose (1999) found lower rates of FI in individuals with over 60 years 
old, this could be related to the fact that retired people become better economically stable(46) 
Elderly individuals are about 17.9% of the population in Portugal (50). FI in elderly people is 
associated not only with the limited food availability but also altered food use, that requires 
careful consideration of various determinants of nutritional and health status pertinent to that 
group.  
Several studies found a significant association between education and food insecurity (45, 
51, 52). In Colombia, as the level of education of the household head increases, reduces the 
prevalence of FI (53). An education increases the knowledge, skills and awareness of healthy 
food habits, and may thereby lead to socio-economic inequalities in dietary patterns. In 
Malaysia, women with lower education had higher dietary restriction compared to other 
groups (54). In Denmark, education has been the strongest socio-economic indicator of food 
habits, especially for men (55). 
Regarding the household size, food insecurity was more related to household crowding, 
families with 7 members has 3 times more likely to have FI than a family with up to 3 
members (56). In a study conducted in Portugal study detected some trends, translated by 
higher percentages, as in the case of large families with 4 or more members (10.9%) (57). 
 
1.5 Measurement of food insecurity 
1.5.1 The Short Form of the Household Food Security Scale 
There is a sense that no single method that just captures all aspects of food insecurity. 
FI is a daily reality for hundreds of millions of people around the world. The most extreme 
forms are obvious in the widespread malnutrition when we imagine Africans children. But it 
must be noted, poverty is not the same as food insecurity. Some households are in FI but not 
immediately experiencing hunger, and other are in desperate stage. Studies demonstrate 
experiences in the application of scales to assess the impact of economic crisis. Studderd et 
al. (2001) used scale to measure FI and show that was highly prevalent during the 
Indonesian economic crisis, which was a time that also saw a rapid and dramatic rise in the 
price of essential foods (58). 
In our study, food security was measured with the six-item short form of the Food 
Security Survey Module. This questionnaire was developed by researchers at the National 
Center for Health Statistics in collaboration with Abt Associates Inc.  In surveys that cannot 
implement the complete range, the six item module may provide acceptable substitute. It has 
15 
 
been shown to identify food-insecure households with reasonably high specificity  sensitivity 
and minimal bias compared with the 18 item measure (1). However, this module has several 
limitations. It does not measure all aspects of food insecurity. It contains no items referring 
specifically to children, and thus cannot provide data specific to children. It does not measure 
the more severe levels of hunger, and thus categorizes households only as food-secure, 
food-insecure without hunger and food-secure with hunger, with no further breakdown for 
moderate or severe hunger (59).The short version was obtained from the original scale of 18 
items - this includes six questions applied to the responsible person for food in the household 
related to the previous 12 month- in the interview. In order to access household food 
insecurity status, each item was assigned a score of 1 if the answer was affirmative 
(often/sometimes, yes, or almost every month/some months, but not every month) and 0 for 
all other responses. Households were classified into a food security group, when all 
household members had access at all times to enough food (additive total score ≤1), 
insecurity without hunger (at least some household members were uncertain of having, or 
unable to acquire enough food because they had insufficient money and other resources for 
food) for those families who number between 2-4 and with hunger (one or more HH 
members were hungry, at least some time during the year, because they could not afford 
enough food) when the score reaches 5-6 points (1).  
The range of instruments available to measure household food security, as defined, is 
wide. An ideal measure of household food security includes the measurement of household 
food availability and average household food consumption levels over a period of time, in 
relation to need. For various reasons, this is all but impossible to achieve at a reasonable 
cost in a reasonable time period: there are problems with measuring both availability and 
consumption, and need itself. This instrument for measuring food security is currently 
available for  potential use to describe the available tools and what is known about their 
reliability and validity and the practicality of their use in other countries (3). 
For this study the instrument was chosen based on the time available for research, and 
particularly to reducing the cognitive load on the interviewee, as this is a predominantly 
elderly sample. Another important strength is that the measure is quick and simple to 
administer, generally requiring less than five minutes of study time.  
There is important study which explores commonalities of the food insecurity 
experience as captured by 22 separate scales and related ethnographies derived from 15 
different countries. The purpose was to investigate whether there are domains that represent 
the core of the food insecurity experience across several cultures. The study found that the 4 
domains identified in the United States (uncertainty/worry, insufficient quantity, inadequate 
quality, and social unacceptability) plus several important subdomains appear to form the 
basis of the universal food insecurity experience at a household level. The authors 
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recommend that these domains and subdomains be considered in all future attempts to 
assess food insecurity (42). Recent progress at the second Food Insecurity Measurement 
Workshop in 2005  further narrowed these items to a 9-question set and laid the framework 
for agreement on best ways to use information from the 9 items to develop continuous and 
categorical indicators of food insecurity (12). 
It suggested the starting point for defining and measuring U.S. household food 
insecurity  is experienced in 4 primary domains: 1) Uncertainty or worry over food; 2) Food is 
of inadequate quality; 3) Food is of inadequate quantity; or 4) Food was acquired through 
socially unacceptable means. First the scale was translated into Portuguese based the 
questions used in 4th Portuguese National Health Survey (2006). As recommended by 
Frongillo , there were 4 validity criteria established a priori: 1) an expected Chronbach  0.85; 
2) parallelism on item response curves across socioeconomic strata; 3) a clear-cut dose-
response relationship between socioeconomic strata and level of FI; 4) a clear-cut dose-
response between “nutritious foods” (fruits, vegetables, animal protein, dairy) consumption 
and level of FI. 
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This study aimed to: 
 
 Evaluate the psychometrics of the short form household food security scale; 
 Estimate the prevalence of food insecurity in an urban sample of Portuguese adults; 
 Identify factors associated with food insecurity in the general population. 
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3.1 Participants 
We assessed members of the EpiPorto cohort composed of Portuguese adults from 
Porto metropolitan region. The EpiPorto study was initiated in 1999 and recruited 2485 adult 
aged 18 years or more in the city of Porto. More details about the recruitment can be found 
elsewhere (60, 61). For the present analysis we included data from the third evaluation EpiPorto 
cohort (2013). All participants of this most recent wave of EpiPorto evaluations were 
interviewed and examined by trained professionals. The 391 participants were contacted on 
ascending order by their ID number via telephone/cellphone. When the participant was 
unreachable by all means, the selection moved to the next ID. As for inclusion criteria the 
questionnaire was only answered by the EpiPorto participants who were responsible for 
buying and/or cooking the food at the household, thus the food insecurity scale was applied 
to 309 participants from the 391 contacted. Either too weren’t eligible to respond the 
questionnaire (n=82) – who had no responsibilities concerning buying/cooking food – were 
mostly male (95.1%, n=75), had higher percentages of active positioning in the labor market 
(22.2%; n=18; were still working full time, versus 15.9% in the respondents of the FI scale) 
and only a negligible percentage (2.5%; n=2) lived on their own. 
Our main sample (n=309) was composed by adults between 51 and 88 years old. 
From these 19.3% had between 50 and 60 years (n=59), 46.9% had between 61 and 70 
years old (n=145), 28.8% between 71 and 80 (n=88) and finally 4.6% had over 81 years old 
(n=14). In fact the median age value is 66 years old, and 61.4% of participants are over 65 
years of age. They were mostly females (74.8%, n=231), married (62.5%, n=193) with 
primary school formation (30.7%, n=95), retired from work (68.9%,n=212), and living in a two 
persons household (48.9%, n=151) or alone (22.7%, n=70) with a monthly income ranging 
from 501 to 1000 euros (23.9%, n=74) or 1001 to 1500 euros (21.3%, n=65). The 
participants who answered the Food Insecurity questionnaire were significantly different from 
those who didn’t in terms of sex, work status and number of people living in the household 
(p<0.005).  
The study consisted of a questionnaire administered during the month of April 2014. 
 
3.2 Statistical analysis 
3.2.1 Quantitative data 
Quantitative results were performed using IMB’s SPSS 16. First, standard descriptive 
statistics were calculated. The internal consistency and reliability of the six-item scale were 
examined using item-total correlations and Cronbach’s alpha. Exploratory (EFA) and 
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confirmatory factorial (CFA) analysis were also performed. EFA was based on Principal 
components analysis and Varimax rotation the calculation of The Kaiser-Meyer-Olkin (KMO) 
value and Bartlett’s test of sphericity. 
 CFA was accomplished by calculating the following fit indices: CFI (comparative fit 
index), the TLI (Tucker-Lewis Index) and the RMSEA (Root mean square error of 
approximation) 
Then the relationship between the results of the  Short Form of the Household Food 
Security Scale and socio demographic variables was assessed with calculation of nominal 
association variables, namely chi-square (p<0.05) and the Contingency Coefficient. A logistic 
regression model was also applied. Differences among the distributions of the socio- 
economic variables were accessed by non-parametric tests. 
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4.1 Psychometric characteristics of the short form of Household Food security 
scale 
Food insecurity was present in 16.2% (n=49) households and 5% (n=15) experienced 
very low food security. Table 1 lists the six items of the Household Food Security Scale in 
rank order of frequency of affirmative responses. In our data, the “food last” and “balanced 
meals” items gave the highest proportions of affirmatives. Item-total correlations ranged 
between 0.497 and 0.757. The value of Cronbach’s alpha was 0.824.  
 
Table 1: Items in the short form Household Food Security Scale   
Designation Question 
Affirmative 
responses  
N (%) 
 
Item- total 
correlation 
'Balanced meal' 
 
I/we couldn't afford to eat balanced meals 
Affirmative: Often or sometimes true 
77 (19.7) 0.588 
'Food last' 
The food that I/we bought just didn't last, and I/we didn't have money 
to get more 
Affirmative: Often or sometimes true 
73 (18.7) 0.528 
'Skip meals' 
In the last 12 months, since (date 12 months ago) did you (or other  
adults in your household) ever cut the size of your meals or skip 
meals because there wasn't enough money for food? 
24 (6.1) 0.757 
'How often' 
If YES, How often did this happen?  
Affirmative: Almost every month or Some months but not every month 
23 (5.9) 0.757 
'Eat less' 
In the last 12 months, did you ever eat less than you felt you should 
because there wasn't enough money to buy food? 
31 (7.9) 0.685 
'Hungry' 
In the last 12 months, since (date 12 months ago) were you ever 
hungry but didn't eat because you couldn't afford enough food? 
8 (2) 0.497 
Cronbach's 
alpha 
  0.824 
 
Exploratory Factorial Analysis was performed based on Principal Components and 
Varimax rotation. It pointed out a model of two factors that explained 80% of the total 
variation. The first comprised by the first two questions of the scale, and the second by the 
reaming four. Both had satisfactory Cronbahch’s alfa results, of 0.792 and 0.901. The Kaiser-
Meyer-Olkin (KMO) value and Bartlett’s test of sphericity, pointed an appropriate factor 
structure at 0.708 and p<0,001 respectively. 
As for Confirmatory Factorial Analysis, it showed an overall poor model fit according 
to the values of the RMSEA at 0.892. Nevertheless CFI and TLI values suggest a good fit 
with values of 0.995 and 0.992 each. 
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4.2 Food insecurity and crisis  
 In table 2 summarizes the frequencies of FI and capability of buying food after the 
crisis (2011) according to income and education. The variables had influence in the question 
regarding the impact of the financial crisis on the participants’ capability of buying essential 
foods (CC=0.306 p<0.001 and CC=0.303 p<0.001, for income and education). In our sample, 
28.1% (n=87) of respondents claimed to have had difficulties buying essential foods after the 
2011 crisis. The other socio demographic variables had no impact on FI or ability to buy food 
after the crisis. Logistic regression was also performed but showed no statistically significant 
results both for the FI and the crisis question. 
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Table 2: Frequency distribution of FI and Capability of buying food after the crisis according 
to income and education (n=309) 
   
Inability to buy food after the 
2011 crisis 
Food Insecurity 
   N % N % 
Sex 
Female  231 70 30.3 50 21.9 
Male  78 17 21.8 14 18.4 
Age 
50-60 59 16 27.1 13 22 
61-70 145 39 26.9 24 17 
>71 102 29 28.4 25 24.8 
Marital Status 
Married/civil union 194 45 23.2 33 17.3 
Separated/Divorced 27 6 22.2 4 14.8 
Widow 32 12 37.5 10 31.2 
Single 56 24 42.9 17 31.5 
Highest level of 
education 
achieved 
None 16 9 56.2 9 64.3 
1st Cicle 95 35 36.8 31 33.3 
2nd Cicle 30 9 30 2 6.7 
3rd Cicle 50 16 32 12 24 
High school/post-
Highschool 
44 6 13.6 6 13,6 
University degree 70 3 21.4 1 7.1 
Work status 
Full time 49 11 22.4 7 14.9 
Part time/ Less 
than Part time 
6 2 40 1 20 
Unemployed 14 4 28.6 5 35.7 
Retired 212 61 28.8 45 21.5 
Housewife 26 8 30.8 6 23.1 
Total monthly 
Income  
<500 29 17 58.6** 12 42.9** 
501-1000 74 31 41.9 25 34.7 
1001-1500 65 17 26.2 18 28.1 
1501-2000 41 6 14.6 2 4.9 
2001-2500 30 5 16.7 3 10 
2501-3000 26 4 15.4 - - 
>3000 26 3 11.5 3.8 4 
Number of people 
in the household 
1 70 17 24.3 13 18.8 
2 151 40 26.5 29 19.7 
3 53 17 32.1 12 22.6 
>4 35 13 37.1 10 28.6 
 Total 309 87 28.1 64 2.1 
*p<0.05 
a) The logistic regression model was found to have a good model fit at p<0.05 (omnibus tests) and p>0.05 in Hosmer and 
Lemeshow measures. It has an overall predictive percentage of 76.2% of the data variation 
b) The logistic regression model was found to have a good model fit at p<0.05 (omnibus tests) and p>0.05 in Hosmer and 
Lemeshow measures. It has an overall predictive percentage of 81.2% of the data variation 
26 
 
4.3 Determinants of food insecurity 
According to table 3, the association between FI and the socio demographic 
indicators nominal association measures, chi-square and Contingency Coefficient were 
calculated, showing a moderate association between FI results and income (CC=0.334 
p<0.001) and highest level of education achieved (CC=0.371 p<0.001).Controlling all other 
factors, despite significant association between Fi and sex of the respondent not be found, 
there seems to be a tendency for the existence of FI where the woman is responsible for 
feeding. Being married shows a protective effect of food insecurity compared to single 
individual. Education, as found in several studies, is associated with the prevalence of FI, 
where an individual without education has more risk for this problem. Another important point 
is about the size of the household. Those who live alone have less than a 90% probability of 
having FI compared to families of 4 members. 
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Table 3: Association between socio demographic and food insecurity 
   Food Insecurity 
b 
   Exp(B) CI 95% 
Sex 
Female  231 1.33 0.56 3.13 
Male+ 78    
Age 
50-60 59 1.06 0.38 2.98 
61-70 145 0.62 0.27 1.42 
>71+ 102    
Marital 
Status 
Married/civil union 194 0.35* 0.11 1.12 
Separated/Divorced 27 0.45* 0.09 2.21 
Widow 32 2.24 0.59 8.47 
Single+ 56    
Highest 
level of 
education 
achieved 
None 16 9.51 1.04 86.73 
1st Cicle 95 4.06* 0.67 24.58 
2nd Cicle 30 0.72 0.08 6.61 
3rd Cicle 50 3.84 0.64 22.97 
High school/post-
Highschool 
44 
1.45 0.24 8.95 
University degree+ 70    
Work 
status 
Full time 49 2.64 0.50 13.94 
Part time/ Less than 
Part time 
6 
2.03 0.12 35.78 
Unemployed 14 1.41 0.24 8.23 
Retired 212 1.35 0.37 4.87 
Housewife+ 26    
Total 
Monthly 
Income  
<500 29 10.51 0.60 184.95 
501-1000 74 8.38 0.60 117.63 
1001-1500 65 6.74 0.51 89.26 
1501-2000 41 0.76 0.04 13.22 
2001-2500 30 1.83 0.12 27.49 
2501-3000 26 0.00 0.00 . 
>3000+ 26    
Number of 
people in 
the 
household 
1 70 0.10* 0.02 0.53 
2 151 0.30* 0.08 1.15 
3 53 0.37 0.09 1.58 
>4
+
 35    
*p<0.05 
c) The logistic regression model was found to have a good model fit at p<0.05 (omnibus tests) and p>0.05 in Hosmer and 
Lemeshow measures. It has an overall predictive percentage of 76.2% of the data variation 
d) The logistic regression model was found to have a good model fit at p<0.05 (omnibus tests) and p>0.05 in Hosmer and 
Lemeshow measures. It has an overall predictive percentage of 81.2% of the data variation 
+
 reference category 
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Food insecurity constitutes a global problem. This explains why eradicating extreme 
poverty and hunger is the first Millennium Development Goal. Several important findings 
emerged from this study. First, an expressive proportion of urban were food insecure, as it is 
a developed country with highest Human Development Index according to the UN report 
(2013). So, determining the prevalence of FI, is extremely encouraging.  Second, predictors 
of experienced household food insecurity related to socio demographic factors, helps identify 
risk groups. Lastly, scale was simple and easy to administer in household settings, showing 
Cronbach’s alpha about 0,824, considered good. 
In the present study, 21.2% of the Portuguese households in our sample were food 
insecure. Of these, 19.7% reported concern that food ran out before they had money to buy 
more and 18.7% reported that they could not make balanced meals. This prevalence is 
higher than in France, the only European country that previously displayed data in regards to 
this problem. It is also higher than in the United States or in Canada but lower than in Brazil. 
(6-8). Results from the fourth Portuguese National Health Survey (2006) reported 17% 
prevalence of household food insecurity in the country used the same scale (10). To our 
knowledge the another study was conducted in 2003 by the Ricardo Jorge National Health 
Institute, has attempted food insecurity in Portugal, that one detected 8.1% reported a 
reduction in the intake of basic food due to economic difficulty for acquisition  (57). 
This raises questions in the Portuguese context of economic affected many people to 
change habits and lifestyles in order to cope with the reigning austerity. Furthermore, 
unemployment rates are amongst the highest in Europe, especially for young people, 
worsened by the cuts made on unemployment and retirement pensions. A point to highlight, 
we observed in a society as affluent as ours, there is a social stigma associated with hunger 
and food insecurity. Hunger, in this perspective, may be seen as a severe stage or level of 
food insecurity, rather than as a distinct or separate condition from the more general 
experience of food insecurity.When we talk about hunger in the context of Portugal, we are 
not referring to in the states of extreme food shortages, as observed in countries considered 
to be developing. We're talking about situations often not detectable at first, and often without 
apparent signs of malnutrition. Knowing the prevalence of food insecurity is of great 
importance for the assessment of living conditions and, consequently, for the planning of 
public policies to fight hunger.  
 In this study we observed that education and income were the main factors 
associated with food insecurity. Common experiences lived by these families permitted to 
identify important risk factors for food insecurity in crisis context. These adverse conditions 
have placed severe pressure in a part of Portuguese already struggling to meet their basic 
household needs. “Ability” to buying food after the crisis is defined as a household acquire 
enough food to have all members their nutritional requirements.  
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 On the findings in relation to the crisis, controlling all the factors, households having 
less than 500 euros or between 501 and 1000 euros monthly income, have 15.91 and 7.82 
times more higher to have difficulty buying essential food after the crisis. This result is in 
agreement with what would be expected: families in disadvantaged conditions have a higher 
prevalence of food insecurity. Furthermore, in relation to marital status Married/civil union 
has a protective effect against the economic crisis and food insecurity. This can be explained 
by the fact, being married increases the family income and wealth (62) , it is expected that in 
present day partners share resources, reducing economic hardship. 
Despite significant association between FI and sex of the respondent not be found, 
women are typically household responsible about the feeding. Because that exists more 
studies related food insecurity and gender. Furthermore, most of time, women deprive 
themselves to feed others, especially children and establish food intake patterns that 
alternate between restrictions in times of crisis (63).  
Regarding household size, as observed in most studies (56), households with smaller 
members have less chance of having food insecurity. In our sample, the majority of 
respondents lived in two (48.9%), with a protection factor of about 93% when compared to 
families of 4 members. i.e., food insecurity increases with the number of people, especially in 
relation to composition and elderly tend to increase the charge due to lack of income or 
higher expenses, as example: child support payments and medical costs with elderly 
member. The recent study conducted by Neter at al. (2014) in the Netherlands, shows that 
older participants with smaller household sizes seemed to be less likely to experience very 
low food security compared with larger household sizes (64).  
According to the age, it is noteworthy that our sample is mostly composed of elderly 
people. The older adult population is the fastest growing age group in Portugal and, thought 
the ageing process, this group has higher risk of developing chronic disease and physical 
disabilities which may directly impact their ability to access food and be impacted by food 
insecurity. Most of the literature consulted, shows that adults aged 70 plus years were less 
likely to report  being food insecure than young participants, possible hypothesis associated  
with retirement, that bring financial stability (65). 
The socioeconomic and demographic factors associated with food insecurity in our 
study have been well established. As we found when we talk about crisis, again we can 
observe the protective effect of married individuals, having less than 65% probability 
compared with single individuals. In Ghana we can find the different result, unmarried people 
are more likely to be food secure than those headed by married people (66). 
Regarding education, individuals without education have 9.51 times higher risk of be 
food insecure compared to individuals who have completed higher education. Education is 
associated with the FI, this may be related to fact that people with less education are often 
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affected by occupational segregation times, which require them to have in agreement work 
with its limitations, often with lower earnings, leading to lower capacity acquire of food. This 
result is found in most studies related to food insecurity (42, 45, 51-53, 64). 
Although this study encouraged the discussion about food insecurity in the 
Portuguese population, some limitations can be described. First, this scale used, did not 
consider the most severe range of adult food insecurity and does not measure about 
children´s food intake. Second, there have been studies evaluating the association between 
food insecurity and obesity. Limited food availability and access to healthy food choices and, 
consequently, consumption of cheaper, less nutritious, high-fat and more energy-dense food 
items may be among the possible explanations for the observed association between obesity 
and food insecurity. Thus, it would be interesting in the future to cross the results of 
prevalence of FI and BMI. Lastly, inadequate food quality or quantify may cause nutritional 
deficiencies or health problem, would be an asset to the study to analyze the impact of the 
crisis regarding the diet of households. For that would be assessed as was the feeding in 
2011, and what has changed these days, through 24-hour diet recall and Food Frequency 
Questionnaire. The more indicators available, is better to understand the multidimensional 
phenomenon that is food insecurity. 
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Food insecurity can’t be addressed as a developing countries reality, as this study has 
pointed out. The levels of food insecurity in Portugal are a proof of that. Nevertheless, the 
issue needs to be discussed in relative terms, without forgetting the specific socio economic 
and cultural context of the country. Rather than hunger, in its classical form, 16.2% of the 
households of the participants interviewed indicated some form of food insecurity. The way 
this problem may affect the respondents, take the shape of poorer nutritional choices, based 
on economic imperatives instead of health and preference ones. The question is: Is it 
possible to be successful in finding global solutions to end food insecurity when such 
polarized, political, fight-causing, hot-button topics are welded as anchors onto each end? It 
is necessary begin discussing the possible solution to food insecurity.  Economic difficulties 
are principal cause of hunger – it prevents people from having access to food and the tools 
they need to grow it. So, this study is the starting point for an identifying at-risk households 
and targeting interventions to reduce their risk of further worsening is increasingly recognized 
as critical to preventing the physical and economic consequences. 
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APPENDIX 
Appendix 1 – Questionnaire 
 
Questionário Insegurança Alimentar 
“The six-item short form of the Food Security Survey Module” 
*Só foi aplicado a indivíduos que fossem (co) responsáveis pela alimentação no domicilio – compra e/ou preparação dos 
alimentos 
* Foi aplicada uma questão introdutória sobre a crise: 
 "A crise é palavra corrente na boca dos portugueses”. Assim gostaríamos de lhe perguntar se acha que depois da 
crise (2011) sentiu alterações na sua capacidade de consumir algum alimento considerado essencial ( ex. leite, fruta, 
legumes, peixe, carne, arroz, batatas, massa) devido a dificuldades económicas? 
Escala: 
«Vou-lhe ler duas frases que algumas pessoas utilizaram para descrever a sua alimentação, e gostava 
que me dissesse se, nos últimos 12 meses, elas para si foram “quase sempre verdadeiras”, “as vezes 
verdadeiras” ou “nunca verdadeiras”» 
1. “Os alimentos que comprei já acabaram e não tenho dinheiro para comprar mais” Nos últimos 12 
meses, com que frequência essa afirmação para si é… 
1.1) Quase sempre verdadeira 
1.2) Às vezes verdadeira 
1.3) Nunca verdadeira 
2. “Eu não consigo comprar alimentos para fazer refeições completas e saudáveis.” os últimos 12 meses, 
com que frequência essa afirmação para si é… 
2.1) Quase sempre verdadeira 
2.2) Ás vezes verdadeira 
2.3) Nunca verdadeira 
«E agora gostaria que me dissesse se:» 
3. “Nos últimos 12 meses, o senhor (a) ou algum adulto da sua família comeu menos ou saltou refeições 
porque não havia dinheiro suficiente para comida?” 
3.1) Sim 
3.2) Não 
4. Se sim, quantas vezes é que isso aconteceu? 
4.1) Quase todos os meses 
4.2) Em alguns meses mas não em todos 
4.3) Apenas um ou dois meses 
5. Nos últimos 12 meses, o senhor (a) comeu menos do que deveria porque não havia dinheiro suficiente 
para a comida? 
5.1) Sim 
5.2) Não 
6. Nos últimos 12 meses, alguma vez sentiu fome mas não comeu porque não havia dinheiro suficiente 
para comida? 
6.1) Sim 
6.2) Não 
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Scores: 
Escala de 3 pontos Escala de dois pontos* 
De 1 a 6 (Um ponto por cada resposta 
positiva): 
0 -1) Sem insegurança 
2- 4) Insegurança moderada 
4- 6) Insegurança grave/fome 
De 0 a 1 (Transformada a partir da anterior): 
1) Sem insegurança 
2) Com insegurança alimentar (agrega 
insegurança moderada e grave) 
*Validação e cálculo de OR 
 
 
 
 
 
 
 
 
